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• Goals 
– An integrated repository and bioinformatics data system for analysis and 
modeling
– Enable the discovery and validation of molecular networks that are 
influenced by space conditions through ground-based and flight research 
using next-generation omics technologies
– Engage the broadest possible community of researchers, industry, and the 
general public to foster innovation
– Strengthen international partnerships by leveraging existing capabilities and 
data sharing
Strategic Plan
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Phased Implementation
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Phase 1
Searchable Data
FY2014 –2015
Phase 2
Data Exchange
FY2016-2017
Phase 3
System Integration
FY2018– 2019
Data System
 Public Website
 Searchable Data Repository
 Top Level Requirements
 New Data and Legacy Data
Data System
• Link to Public Databases via Metadata 
Federation
• Integrated Search
Data System
• Provide collaboration framework and tools 
• Build Community via collaborative science analysis 
& modeling
• Provide access to biocomputational tools for omics 
analysis
Cytoscape
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• What?
– Search using 1 system over multiple data sources
– For example, Google web search
• Why?
– Facilitates discovery of data similar to known data
– Improves search efficiency: no need to switch and search multiple source 
systems
• How?
– Metadata Mapping of Data Sources
– If systems have search interfaces:
• Dynamic query translation
– If systems do not have search interfaces, or for greater reliability:
• Metadata warehousing
Federated Search
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Metadata Source Mappings
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Investigation
Study
Assay
Accession No GSE60473
Title Gravitational signature of synchronized cell cultures in particular cell 
cycle stages
Summary Cell cycle and cell proliferation are decoupled under altered gravity 
conditions…
Organism Arabidopsis thaliana
Experiment Type Expression profiling by array
Status Public on Aug 23, 2014
Accession No PXD005035
Title Mouse muscle LC-MSMS upon weightlessness
Description Upon weightlessness and microgravity, deleterious effects on the 
neurosensory and neurovestibular systems, haematological
changes…
Species Mus musculus (Mouse)
Tissue muscle
Experiment Type Shotgun proteomics
Accession No mgp4026
principle 
investigator
Peter Girguis, Harvard University
Description -
funding source NASA
Visibility Public
Accession No
Study Title Gravitational signature of synchronized cell cultures in particular cell 
cycle stages
Study Description Cell cycle and cell proliferation are decoupled under altered gravity 
conditions…
Organism Arabidopsis thaliana
Assay Type Transcription Profiling by Array
Release Date 23-Aug-2014
Accession No GSE60473
Study Title Gravitational signature of synchronized cell cultures in particular cell 
cycle stages
Study Description Cell cycle and cell proliferation are decoupled under altered gravity 
conditions…
Organism Arabidopsis thaliana
Assay Type Transcription Profiling by Array
Release Date 23-Aug-2014
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Common Metadata Model
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Accession GSE466
Title mRNA expression in regenerated mdx mouse skeletal muscle
Summary … A fourfold decrease in myostatin mRNA in the mdx muscle was 
noted. Differential upregulation of actin-related protein 2/3 (subunit 
4), beta-thymosin, calponin, mast cell chymase, and 
guanidinoacetate methyltransferase mRNA in the more benign mdx 
was also observed. …
Accession GLDS-131
Study Title Rodent Research-3-CASIS: Mouse liver transcriptomic proteomic 
and epigenomic data
Study Description The Rodent Research-3 (RR-3) mission was designed to study the 
effectiveness of a potential countermeasure for the loss of muscle 
and bone mass that occurs during spaceflight. Myostatin is a 
protein secreted by myoblasts that inhibits muscle cell growth and 
differentiation. Mutations in myostatin or drugs that block myostatin
cause increases in muscle mass. The RR-3 experiment was 
sponsored by pharmaceutical company Eli Lilly and Co. and the 
Center for the Advancement of Science in Space and assessed the 
efficacy of myostatin inhibition to prevent skeletal muscle atrophy 
and weakness….
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Federated Search Example 1
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“mouse”
“myostatin”
ASGSR 2017
Federated Search Example 2
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“mouse”
“liver”
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• Support development of federated searches initiated using extramural 
systems
– Export metadata (and data, if necessary) from GeneLab to these systems
– Provide link to “authoritative” source data (GeneLab)
• Semi-automated (scripted) process
– GeneLab metadata used as input
– Data products for submission to extramural data system are the output 
Extramural Federated Search 
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Accession No GSE60473
Title Gravitational signature of synchronized cell cultures in particular cell 
cycle stages
Summary Cell cycle and cell proliferation are decoupled under altered gravity 
conditions…
Organism Arabidopsis thaliana
Experiment Type Expression profiling by array
Status Public on Aug 23, 2014
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Extramural Federated Search 
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• Support federated queries initiated using PRIDE, MG-RAST
– Export metadata to these data systems
• Implement federated searches to other sources
– MODs
– NGOs, OGOs
• Expand search capabilities using ontologies (beyond UMLS 
translations) to increase discovery further
Next Steps/Directions
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